Electrocatalytic properties of platinum nanoparticles supported on fluorine tin dioxide/multi-walled carbon nanotube composites for methanol electrooxidation in acidic medium.
Fluorine tin oxide (FTO) and multi-walled carbon nanotube (MWCNT) composites synthesized by a sol-gel process followed by a hydrothermal treatment process have been explored as a support for Pt nanoparticles (Pt-FTO/MWCNTs). X-ray diffraction analysis and high resolution transmission electron microscopy show that the Pt and FTO nanoparticles with crystallite size of around 4-8 nm are highly dispersed on the surface of MWCNTs. Pt-FTO/MWCNT catalyst is evaluated in terms of the electrochemical catalytic activity for methanol electrooxidation using cyclic voltammetry, steady state polarization experiments, and electrochemical impedance spectroscopy technique in acidic medium. The Pt-FTO/MWCNT catalyst exhibits a higher intrinsic catalytic activity for methanol electrooxidation with high stability during potential cycling than Pt nanoparticles supported on tin dioxide/multi-walled carbon nanotube composites. The results suggest that FTO/MWCNT composites could be considered as an alternative support for Pt-based electrocatalysts in direct alcohol fuel cells.